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TEOPUA U METOJOJIOT'UA

VK 551.4.01; 551.4.04; 551.248

AJO. Cunopuyx!

®OPMHUPOBAHUE KOMILJIEKCA TEPPAC B PEYHOM JIOJIUHE: OIIBIT

MOP®OIOI'MYECKOI'O AHAJIM3A

Bansrep Ilenk chopmynupoBan HoHATHE MOPGHONOrHIECKOTO aHaNNW3a KaKk METO/la BOCCTaHOBICHHS
XOZla U Pa3BUTHUS IBUKCHUH 36MHOM KOPBI YT€M H3y4€HMs dK30T€HHBIX IPOLECCOB U CYLIECTBYIOLIETO
reomopdororuyeckoro crpoeHus. s ero peanuzanuu B reomopdosoruio ObL1 BBeACH AU epeHIratb-
HBIN MECTOA, KOTOpBII\;I IO3BOJIIECT pacCMarpuBaTb OJHOBPEMECHHOC BJIMAHUEC HA pem,e(b OK30I€HHbIX U DH0-
TeHHBIX mporeccoB. OCHOBHBIM MU GepeHIHaNbHbIM ypaBHEHHEM AJIs UCCIEAOBaHUA 3THX HPOLIECCOB
ABIseTcA ypaBHeHHE AedopManuu P. DKCHepa, 3alMCaHHOE C YUETOM CKOPOCTeH TeKTOHMYECKHUX IBHXKE-
Hui. Mcnonb30Banue YpaBHCHUA ;Lecpopmauun IMO3BOJIAET YCTAHOBUTH BO3MOXXHOCTH ITPUMEHEHUA MOP-
(hoJIOrMUeCcKOro aHaNM3a MPH U3YYCHUHU PEUHBIX T0JMUH. Tak, MOP(OIOrHYeCcKri aHaIn3 SIBISETCS U3JTUIII-
HHUM IIPU OCHKE NHTCHCUBHOCTH COBPEMEHHBIX TCKTOHUYCCKUX Z[BH)I(CHHﬁ. l_[pI/I HaJIM4YHUU B pequﬁ JOJINHE
JAaTUPOBAHHBIX TEppAC BPE3aHUA C U3BECTHBIMU BBICOTAMH MOXXHO OLCHUTH )Z[I/ICI)(I)epBHLU/IpOBaHHO BO BpE€-
MEHU CKOPOCTH BpE€3aHus, T. €. ﬂeﬁCTBHC OK30T'€HHBIX ITPOLECCOB. XapaKTepI/ICTI/IKI/I TEKTOHHUYECCKOI'O IMOa-
HATHUA, T. €. HeﬁCTBHe OHIAOI'CHHBIX CUJI, ONIPEACTIAOTCA IPU OTOM KOCBEHHO. MHTEHCUBHOCTh TEKTOHUYECKO-
TO NOAHATUA B I'COJOTHYCCKOM MPOILIJIOM ONPEACIIACTCA IO BBICOTE U BO3PACTy HavalbHOU TIOBEPXHOCTH
BbIpaBHUBaHUA, HO TOJIbBKO MHTETPATIBHO, KaK CPECAHASA CKOPOCTh MOAHATHA IJIA BCErO NEpruoda BpE3aHUA
peunoro pycia. {uddepeHunpoBaHHOE OMpeeNieHHe CKOPOCTEN TEKTOHUIECKOro MOAHATHUS 1Mo HH(popMa-
WU O BBICOTaX M BO3PACTE OTACIIBHBIX TEPpAC BPE3aHUA BO3MOXHO B YaCTHOM Ci1ydac paBCHCTBA MHTCH-
CHBHOCTH 3K30T€HHBIX U 3HIOT'€HHBIX IIPOIIECCOB B CPEAHEM 3a IIEPHOIBI MEX Iy 00pa30BaHUEM COXPaHHB-

HIMXCsl TEppac.

Knioyesvie cnosa: nuddepeHnnanbHpIi MeTo, ypaBHeHHE e opMali, Teppackl Bpe3aHus, CKOpo-
CTH TEKTOHUYECKOTO MOIHATHUS, CKOPOCTH BPE3aHUS PEK

Brenenue. Oxono cra yer Hazan Bamerep I[lenk
chopMyHpoBa 3a/lady: «BOCCTAHOBUTH XOJ U Pa3BH-
THE IBW)KEHUN 36MHOM KOPBI ITyTEM U3y4EHUS 3K30TEH-
HBIX MIPOIIECCOB H CYIECTBYIONIET0 reoMopdonornyec-
KOI'O CTPOCHUSD» — MOp(oornyeckuii ananus. B oxHo-
nmMenHoit kaure [[lenk, 1961], Beinenmeii B 1924 1. yxxe
nocie cMepT aBTopa, B. [leHk obocHoBan HeoOxomu-
MOCTB UCCIICIOBAHUS YHIOTCHHBIX U 9K30T'€HHBIX MPO-
1eccoB (OPMHUPOBAHUS pelibedha C MOMOIIBIO KOTHYe-
cTBeHHOrO M depeHnnaipbHoro Merona. Takoi mos-
XOJ TPOTHBOIIOCTABIISIICS TOMUHUPOBABIIEMY TOT/IA
KauecTBEHHOMY aHaJIM3Y Iporiecca GOPMUPOBAHHUS pe-
aeeda [daeuc, 1962]. Cam B. Ilenk, paxrudecku, He
npuMenun quddepeHnmansHOro MeTosa (ToMbKO B BUIE
BeChbMa YIPOIIEHHBIX AUArpaMM), TaK KaK KO BpEMEHH
HaMMCcaHus ero MoHorpaduu enie He ObLUIN 3aMKCaHBI
i epeHnanbHbIe YpaBHEHHS, KOTOPbIE MO Obl
OIUCATh IBOJIIONINIO pelibeda Mo BO3ACHCTBHEM K30~
TeHHBIX U SH/IOTEHHBIX mporieccoB. [TepBoe Takoe ypas-
HEHHE — ypaBHEHHUE JedopMaluu — MOSBUIOCH B
1925 rony B pabore ®. DkcHepa [Exner, 1925]. Ono
OIUCHIBAJIO IBUKCHUE TP HA THE PEUHOTO pycia, HO
OBLIIO OCHOBAHO Ha (PYyHIaMEHTAJbLHOM 3aKOHE COXpa-
HEHHsI BEIECTBA, U IIO3TOMY B TATbHEHIIIEM ero MOJIU-
(UKaIUH MTOTYYHITH IPUMEHEHHUE PH PEIICHUN CaMbIX
pasHbIx 33734 reomopdonoruu [esnapuanu, 1967a].

Be3 npeyBenuuenus, ypasaenue aepopmanuu O. Jkce-
Hepa MOXKHO Ha3BaTh OCHOBHBIM YPaBHEHHEM IeOMOP-
¢donoruu. OmHAKO 1S pelieHus 3a1a4 Mopdomoruyec-
KO0 aHaJIn3a ypaBHeHHE nehopMaliui DKCHepa Mmpak-
THYECKA HE MPUMEHSIOCh, U TTO3TOMY BO3MOXXHOCTHU
MOP(}OJIOTMYECKOr0 aHajiM3a Kak METoda MCCIeIoBa-
HUS TEKTOHHMYECKUX JBM)KECHHUH CJ1a00 U3yueHbl Ha KO-
JUYECTBEHHOM YpOBHE. B mpemmaraemoii cratbe Ha
IpuMepe KOIMYECTBEHHOTO MCCIIEIOBAHUS HBOMIOINU
penbeda pedHoN TOJMHBI TPOBOJUTCS OLICHKA CTeIe-
HH NIPUMEHUMOCTH MOP(OJOTHYECKOro aHaJu3a s
BOCCTaHOBJICHHUS X0/ ¥ PA3BUTHS TEKTOHUYECKUX JIBU-
JKEHHUI.

MeTtoanl ucciaenoBanmsl. Ypasnenue oeghopma-
Uuu RPOOOILHO20 RPOPUNA peKU nPU HATUYUUU HeK-
monuueckux osuxcenuii. Vicxons u3 0amanca HaHo-
COB, I3MEHEHUE OTMETKH ITOBEPXHOCTH Z BO BPEMEHHU ¢
COOTBETCTBYET M3MCHEHHUIO YIEIBbHOTO (HA IMHUPHUHY
TI0TOKa HAaHOCOB) OOBEMHOIO PAcXoa BEIIECTBA ¢ 110
JUTMHE X TIPH HaJIM49uKM OOKOBOTO NMPHTOKA HAHOCOB ¢,,
YTO ¥ OMKCHIBAET YpaBHEHHE AehOpMaLUu

0z  0q,
o ax I M

B nmanpHelimem Mbl OyneM aHaJIM3UPOBaTh M3MeE-
HEHMs OTMETOK JHa peyHoro pycina. Torma g ecTsb

! MOCKOBCKHI TOCYIapCTBEHHBIH yHUBepcuTeT uMenu M.B. JlomoHocOBa, Teorpaduueckuil GpakyabTeT, HAYYHO-UCCIEA0BATENbCKAS J1abo-
paTopusi Spo3uHd MOYB M PYCIOBBIX mpoueccoB umenu H.M. MakkaBeeBa, JOKT. reorp. H., Bel. Hayd. c.; e-mail: fluvial05@gmail.com
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VACNBHBIA Ha HIMPUHY PyClia Pacxol] pycaoo0pa3yronmx
HAHOCOB, Z — CPEHSS 110 IUPHHE peku W oTMeTKa qHa
PEYHOro pycina, g, — NPUTOK HAHOCOB CO CKJIOHOB Ha
YYaCTOK pPyClia MUPUHON W 1 ITNHOM dx. YMEHbIIICHUE
pacxona HAaHOCOB T10 JITMHE PEKU O3HaYaeT aKKyMYyIIsi-
M0 HAHOCOB U IMOBBINICHUEC OTMETOK PEYHOI'O AHA, YBE-
JMYEHUE pacxo/ia — SPO3UI0 U TIOHMKEHUE OTMETOK JTHA.
Hyneoii 6ananc pacxoia HaHOCOB O3HAYaET CTAOMITb-
HOCTb pE€YHOI'0 AHA. HpI/I HaJIMYNU TECKTOHUYCCKUX ABU-
JKEHHI CO CKOpPOCThIO V ypaBHeHue (1) mpuoOperaer
BUJT

%:—%+qb+lf. ?2)
ot ox

VYpaBHenue (2) 3amucaHo B camMoM oOIIeM BHUJIE.
[Ipu coorBercTByIOIEH paciii@pPOBKE BXOAAININX B
HEro 4JICHOB OHO T'OAUTCS JUIS OMUCAHHS CaMBIX pas-
HBIX TPOIIECCOB, HANpPUMEpP, CKIOHOBBIX [Tpodumos,
MockoBkuH, 1983; bponrynees, 2018]. 910 ypaBHeHue
SIBJIIETCS peanu3aiiuen mud GepeHInaaIbHOro METoIa 1
MOTHOCTBIO COOTBETCTBYET LIENSIM MOP( OJIOrMYECKOTO
aHalln3a, TaK KaK BKJIIOYAET B ce0s BCe HEOOXOAMMEIC
KOMITOHEHTBI: U3MEHEHHE penbeda (JieBas 4yacTh ypas-
HEHHsI) TI0]1 BJIMSIHUEM SK30TCHHBIX (IIEPBBI U BTOPOM
YJIeHBI B IIPABOM YACTH) ¥ 3HJIOTEHHBIX IPOIEccoB (Tpe-
TUH YIeH B IpaBoil act). Ha mpumepe perenus ypas-
Henni (1) u (2) anst penbeda peqHol TOTMHEBI U GOPMU-
pOBaHUSI KOMILJIEKCA Teppac MPOBOMUTCS OIEHKA CTe-
MeHH IPUMEHUMOCTH MOP(OIOrHUECKOr0 aHAIN3A JUTSI
BOCCTaHOBJICHHS XOJIa ¥ PA3BUTHUS TEKTOHHYECKUX JIBU-
keHud. IIpu 3TOM mpennonaraercs, 4To cCpenHss 3a
JUTUTENBHBIN TIEPHOIl BPEMEHH CKOPOCTh TEKTOHUYEC-
KHX JIBIDKCHUH TTONOKUTETbHA (TEKTOHUYECKOE TTOJTH -

0q
Ox

THE), @ B BEJIMYNHE CKOPOCTH Bpe3anust Vyy, =

oq

JIOMUHHPYET KOMIIOHEHT —— - .

-4

Pesynbrarnl u oﬁcymn)énne. Oyenka ckopocmu
COBPEMEHHBIX MEKMOHUUECKUX OsudceHuul. Jlis
OIPEICIICHHS CKOPOCTH COBPEMEHHBIX TEKTOHHUECKUX
JIBUKCHUH V ¢ mOMOIIbI0 ypaBHEHHS (2) HEO0X0IUMO
3HATh COBPEMEHHYIO CKOPOCTh U3MEHEHHI OTMETOK
MPOOILHOTO IPOQHIIS JTHA PEKU U N3MEHEHUE pacxoa
HAHOCOB TI0 €€ JIJIMHE C YYeTOM HX IOCTYIUICHHUS CO
CKJIOHOB. Pacxos HaHOCOB MOXET ObITh W3MEPEH WIIH
paccuuTtaH. VM3MeHeHHe cpeqHUX 10 HIMPUHE pycia
OTMETOK JIHa HEOOXOIUMO MONYyYUTh OTHOCHTEIHHO
HEIO/IBHKHBIX PEIIEPOB ¢ HEM3MEHHBIMU aOCOTIOTHEI-
MU OTMETKaMHd. B TEKTOHHYECKH aKTHBHBIX 00IaCTsX
CYILIECTBOBAHHE TaKUX PENEPOB MPOOIIEMATUYHO, TI0-
3TOMY ypaBHEHHeE (2) 3amuchIBaeTca Kak

azﬂ = Gzﬂ V=21

o\ o oo 3)
e z — 9TO OTMETKH JIHA PEYHOrO pycia OTHOCH-
TEJIbHO TIOABMKHBIX PENepoB, a0CONIOTHBIE OTMETKH
KOTOPBIX U3MEHSIOTCS 33 CUET TEKTOHHYECKUX JIBUXKE-
HUH TaK Ke, KaKk 1 OTMETKH JIHa pycia. B obmem ciy-
Yae MOTyYUTh CKOPOCTH TEKTOHHYECKUX JIBUKEHUH C
MOMOIIbI0 ypaBHeHUs (3) HeBO3MOXKHO. {71 ompene-

JIEHHS H3MEHEHHS A0COMIOTHBIX OTMETOK JIHA PyCHIa Z
TpeOyeTcs BBEACHUE MONPABOK B OTMETKHU HOABHIKHBIX
penepoB IMyTeM WX MPUBSI3KH K BHEITHUM HEIOJIBIK-
HBIM perepaM ¢ U3BECTHBIMU aOCOJIOTHBIMH OTMET-
KaMH, 4YTO PaBHOCHUIIBHO U3MEPEHHIO CKOPOCTH COBpe-
MEHHBIX TeKTOHMYECCKUX ABMKeHni [JInmmentepr, 1980].
EnuHCTBEHHBIN BapUaHT, KOTJ]a MOXXHO OLIEHUTh
CKOPOCTH TEKTOHMYECKHUX JBUKEHUM 10 ypaBHEHHIO (3)
0e3 MOMNpaBOK, BHECEHHBIX B OTMETKH PEIIEPOB, — 3TO
Clly4ail paBEHCTBAa CKOPOCTEH Bpe3aHUs pycia U CKO-
pocTell COBpEeMEHHBIX TEKTOHUYECKUX JIBYKCHHIMA:

V=V, 4)

Bp3*
OnHako reoMopQONOrHIECKIX KPUTEPHUEB TS JH-
arHOCTHKH TaKOro BapHaHTa He CyllecTByeT. B ciydae
Onu3ocTH 0a3nca 3pO3UU BO3MOXKHO PaBEHCTBO HYIIIO

0z,

BCIINYHHBI - , HO B TaKOM CJj1yda€ BECbMa BCPOAT-

HO, uTO ¥ >>V". Torna paBeHcTBO (4) mpeBpamaercs
B HEPaBEHCTBO, KOTOPOE YK€ HEBO3MOXHO HCIOIB30-
BaTh JUIS OLIEHKHU CKOPOCTH COBPEMEHHBIX TEKTOHHUYEC-
KUX IBHKEHUH.

Takum 00pa3oM, MOXKHO 3aKITIOUUTh, YTO IMPUME-
HeHue quddepeHIManbHOro Moaxoja B BUAC ypaBHe-
Hus (2) sBisercss W30BITOYHBIM, @ MOP(OIOrHUECKHA
aHaiu3 B. [lenka HEMpuMeHUM ISl OLIEHKU CKOPOCTEN
COBPEMEHHBIX TeKTOHUYECKUX JBHKEHUH.

HccnenoBanue jgecTHHIBI Teppac Bpe3aHus st
OLIEHKH CKOPOCTH TEeKTOHUYECKHMX BHKEHUH B reo-
Jloru4eckoM mnpouuiom. Paccmorpum ciydaii Bpesa-
HUS peKd ¥ pOpMHUPOBaHUS JICCTHHIIBI TEPPAC BPE3aHHUS
(wmm BpespiBanus 1o C.C. lyneimy [1940]). 3ToT mipo-
LIECC MOKET TPOUCXOIUTh KaK IIPH OTCYTCTBUHU TEKTO-
HUYECKHUX JBUKEHMH (Moaenb J[BHca), Tak U MPU UX
Hajgnuuu (Moaens [lenka).

VYpaBuenue (1) onuceiBaeT U3MEHEHHs BO Bpe-
MEHH CPEIHHMX OTMETOK MPOAOJILHOTO MPOPUIIs Kak
(YHKIMIO U3MEHEHUS 0 JUTWHE PEKH YACIBHOTO PACXO-
Jla HaHocoB (Mofens J[pBuca), a ypaBHeHue (2) y4uThI-
BaeT U CKOPOCTh TEKTOHMYECKOTO MOMHATHSA (MOIENTb
[Tenka). [l kaxxmoro 3Ha4eHUs TPOAOIBHON KOOPIH-
HaThI X 3TH OTMETKH HENPEPBIBHHBI BO BpeMeHH £. [Ipo-
necc (opMUpOBaHUS Teppac Bpe3aHUs JIeNaeT 3TOT
HEIPEPBIBHBIN Pl JUCKPETHBIM, TaK KaK [I0MMa BBIXO-
JUT W3-TIOJ YPOBHS 3aTOIJICHUS JUCKPETHO U BO Bpe-
MEHHU, W B MIPOCTPAHCTBE, a Pa3MbIB (PparMeHToB Tep-
pac npu OJTy)KJaHWUHU PyClia YBETHYUBAET CTEIEHB ATOMH
muckperHoctu [Kienos, 1978]. B pesynbraTte Ha 60p-
TaxX PEYHOU JONHUHBI COXPAHSIOTCS ()ParMeHThI TEppac
BpE3aHUs Pa3HOro BO3pacTa, JIeKalllie Ha pa3HbIX ab-
CONIOTHBIX U OTHOCUTENBHBIX BbICOTaX. TeM He MeHee,
HA OTJACNBHBIX YYacTKaX PEYHOU JONUHBI OBIBACT JIOC-
TaTOYHO JAaTHPOBAHHBIX ()parMeHToB Teppac [Berg,
Hoof, 2001], 4To0BI BOCCTaHOBUTH MCXOIHBIN HEIpe-
PBIBHBIH PSJI OTMETOK TIPOJIOIBHOTO PO HIIS.

B mozenu [enka 3Bontonust penbeda HaYMHACT-
Cs1 C UICXOHOM HU3KOM ITOBEPXHOCTH. PaccMOTpUM TOUKY
C MPOJIONIBHOM KOOPAMHATOM X C OTMETKOH Z; , KOTOpast
HaYnuHaeT 1e(POPMUPOBATECS C MOMEHTA BpeMeHH £,=0
(wnu T ner Hazan, T — oO1iee BpeMsl TIOAHSITHS).
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K MoMeHTy BpeMeHH ¢, 3Ta IOBEPXHOCTH ObLIa IO/

HsTa TSKTOHMYCCKHMMMU JIBUKCHHUSIMU 32 BpEMs tl—to Ha
4

BEJTUYHUHY Ile; IpU 3TOM PYCJIO BPeE3ajaoch Ha
)

J. Bp3 dt . CBsI3b OTMETOK IMOBEPXHOCTU COXPaHHUBIINX-

ca (dparMeHTOB HanboIee qpeBHEN Teppachl Bpe3aHHs
(Ne 1), xoropast copMHpOBaiaCh B MOMEHT BPEMEHHU
tl’ BCJIMYMH BpE3aHUA pyCiia U TCKTOHUYCCKOI'o MOoaHsA-
TUs onuchiBaeT Gopmyina (5):

Zter1 (ll )=

4 4
2, (to)+ by, + [Vae = [V, at, 5)

to )

rIe h,I — BBICOTA ITOMMBI B MOMEHT BBIXOJIa H3-TIOJ

YPOBHSI 3aTOILICHHsL. B MOMEHT BpEMEHHU ¢, HaYaIbHAsA
MOBEPXHOCTh Obljla MOJHATA TEKTOHUYCCKUMU IBH-

i

YKEHUSMH Ha BETHUNHY I vt Teppaca Ne 1 6bL1a moj-
)

HiTa Ha BCIUYHUHY U 3aHd]Ia OTMCETKY

"
t
t

Z 001 (tz) Z 001 (t])+ Jth. OpHako HoJIOKEHHE pac-

t,
CMaTpPHBAEMOTO q)palrMeHTa Teppacel Ne 1 yxke u3me-
HUJIOCh, M €r0 cTapas oTMeTKa z,,,(f,) Ha MecTHOCTH
HUKaK He 3a()MKCHpOBaHa, e HEOOXOAUMO BBIYHCIIUTD
o popmyie (5). Torma

t 4
Z tor1 (Z2)= Z’O (t0)+ htl +J.le_J.VBp3dt‘ (6)
) to
K momenty Bpemenu 7' (HacTosiee Bpems) IO-
BEPXHOCTH ATOH Teppackl OyleT MOAHATA 10 OTMETKH

T
zn(T) =2, (to)+ by, + [ Ve - j Vawdle ()

) )

Takum 06pa3oM, coBpeMeHHas BBICOTHAsI OTMETKA
Teppackl Ne 1, koropast oOpa3oBajack B MOMEHT Bpe-
MEHH [, CKIIaJILIBAETCA U3 BLICOTI HAYAIIBHOTO IIPOIOIb-
HOTO NpodwIIs (HaYaTHHOM TOBEPXHOCTH BEIPABHUBAHKS),
BBICOTHI ITOIMBI B MOMEHT BBIXO/la M3-TIO/ YPOBHS 3a-
TOIJICHHUS, TOTTHOM BBICOTHI TEKTOYHIUYECKOTO ITOTHATHS
¥ ITyOMHBI 9PO3HOHHOTO BPE3a 3a MEPHON £ .

CoBpeMeHHbIE OTMETKH TTOBEPXHOCTH COXPaHUB-
muxcs pparmeHToB Teppackl Bpesanus Ne 2, koTopas
chopMHupoBaach B MOMEHT BPEMEHH £,, OTPEEIs-
IOTCSl C IPUMEHEHHEM TeX K€ BBIKIAaJ0K:

Zia (T)=2, () + I V,dt+ I vir. (g

) )

AHaNOrMYHBIE CBSI3M 3alMCHIBAIOTCS U JJIST BCEX
MPOYHX Teppac Bpe3aHUs:

Zew (T)=2,, (t) f Vipdt + f vdt. (g

CpaBHenue popmys Trma (6) - (9) mokasbIBaerT, 4To
OTHOCHTENbHAs BBICOTA TEPPachl BpeMEHU 00pa3oBa-

HUSL [, | HAJl TePPACO BPEMCHH oOpa3oBaHus f,,

Iy
Zter(N—l) _ZterN :ht(N—l) _htN + J. VBPSdt (10)

{n-1)

HE 3aBUCHUT HU OT (hOPMBI HAYAIILHOTO IMTPOHIISE, HU OT CKO-
POCTH TEKTOHMYECKUX JIBM)KEHHM, a ONPEIENsETCs Cpe-
HEli CKOPOCTBIO BPE3aHUS PyCla B IEPHOJ £, — t(N 1y
Herpynno Bugers, uto UFHOCI/ITGJ’ILHHG BBICOTBI
Teppac Bpe3aHus B Mojienu J[3Buca TOXKe OMUCHIBAIOT-
cst popmyioit (10). bonee Toro, «abconroTHBIE» BBICO-
THI Teppac 1Mo Mojenu J[3Brica paBHBI «aOCOTFOTHBIMY
BBICOTaM Teppac 1o mozenu [lenka (popmyna (9)) npu
COBITQ/ICHUM HauyaJIbHOW MTOBEPXHOCTHU B MOzieNu J[3Bu-
ca U KOHEYHOW MOBEpPXHOCTU B monenu Ilenka
T
z, (JlaBHc) =z, (HeHK) + J Vdt (u to, u npyroe — mog-
ly
HATasl MMOBEPXHOCTHh BBHIPABHUBAHUS), U OJAMHAKOBOM
T

CPEAHEN CKOPOCTH Bpe3aHus J. Vard! Taxum obpa3zom,

to

0e3 IOTIOTHUTENEHBIX KPUTEPUEB SBOJIOIIUY PEYHOM JI0-
JIMHBI, TOJIbKO HA OCHOBaHNH MOp(i)OHOFI/II/I JICCTHHUIBI TCP-
pac, oTnuunTh Monenb JleBuca (HUCXomsIiee pa3Bu-
THe penbeda) or Monenu [leHka (Bocxossiiee pa3Bu-
THE penbeda) BecbMa 3aTPYAHUTENBHO.

®opmyia (9) st «aOCOMOTHRIX)» BBICOT TEppac Bpe-
3aHUS MOKA3bIBACT, YTO 3ajia4a, nocrasiaeHHas B. Ilen-
KOM (MOP(QOIIOTHYECKUI aHan3), 0 JaHHBIM O BBICO-
Tax PeYHBIX Teppac BpE3aHUsl pemaercs TOIbKO WH-
TerpaiipHO. Jlaxe ecnu ecThb YBEpEHHOCTh B TOM, UYTO
MPOMCXOJIMII0 HIMEHHO BOCXOISIIEE Pa3BUTHE penbeda,
U peUYHbIC Teppachl (OPMHUPOBAIIUCH B XOJI€ TCKTOHH-
YEeCKOTO MOAHSTHS, MOXKHO JIaTh OIEHKY TOJBKO Cpell-
HEil ckopocTH V/, 3a BCE BPEMsl 3TOTO TIOAHATHSI

T u
J Vit =2 ()= 2 )=+ [V

ty )

(11)

ITockonbky

TO

(13)



6 BECTHUK MOCKOBCKOI'O YHUBEPCUTETA. CEPUSA 5. TEOI'PA®IA. 2020. Ne 1

B dopmymne (13) z, (t, ) — 570 BBICOTA HAYANMBHOI
HOBEPXHOCTH, & Z,, TS— ee KOHeYHasl BbICOTa depe3
Bpems =7. @opmyna (13) cOOTBETCTBYET XOPOILIO U3-
BECTHOMY METOJy OIPEACIEHUs] CKOPOCTEN HOBEMUIIIMX
TEKTOHWYECKUX IBHKEHUM MO BO3PACTy U BHICOTAM
noBepxHocTell BeipaBHUBaHus [ Hukomaes, 1962; Muna-
HOBCKHi1, 1968].

CBs3b CKOPOCTH Bpe3aHHUSl PeK €O CKOPOCTbHIO
TeKTOHUYeCKHX ABM:KeHUiH. CyIliecTByeT U mpamas
CBSI3b MEXKJy CKOPOCTBIO Bpe3aHUs PeK M CKOPOCTHIO
TEKTOHWYECKUX BIDKCHHI? B cilydae monoXuTenbHO-
ro OTBeTa, 0 OTHOCHUTENBHBIM BBICOTAM TEppac Bpe-
3aHMSI, KOTOPBIE OMPEAEISIIOTCS CKOPOCTSIMHA Bpe3aHus
pek (dpopmyna 10), MmoxkHO ObLTO OBI AU depeHIpo-
BaTh CKOPOCTHU TEKTOHMYECKUX ABMXKEeHHH. CpemHss
CKOpOCTh Bpe3aHus V 3a mepuoi BpEMEHH f, — t(Nfl)
ecTh (PyHKIUS N3MEHEHUS YIENFHOTO pacxoia HAHOCOB
T0 JUTMHE PEKU C YIETOM UX MOCTYIUIEHHUS CO CKIIOHOB

R

B Bp3 7
Iy _t(N—I) P

(14)

(5-1)

Pasnmuyarorcs nBa Tuma pacxoma HaHOCOB. [lep-
BBII THIT — 3TO JIBUKEHUE PHIXJIOr0 MaTepuaa 1o JHy
PEKH B BUJIE PYCI000pa3yIOMINX HAHOCOB. JTH HAHOCHI
B OCHOBHOM TOCTYIAIOT Ha JIHUIIE PEYHOHN JOIHHBI CO
CKJIOHOB WJIH U3 IPUTOKOB, ¥ UX IIEPEHOC KOHTPOIUPY-
eTcsl TPAHCIOPTUPYIOLIeH CIOCOOHOCTHIO MOTOKA U
aOpasueli yactuil HaHocoB. Crofa ske oTHocuTCs hop-
MHUpPOBaHKME HAHOCOB B JTHHIIE PEYHOMN JTOJTMHBI 32 CHET
pa3MbIBa PHIXJIBIX KOPEHHBIX HITU APEBHUX aJLTIOBUAITb-
HBIX OTJIOKEHUH. BTopoii Tt — 310 hopMHUpOBaHUE HA-
HOCOB B JIHHIIE PEYHON JIOJIMHBI 3a CUEeT pa3MbIBa (ab-
pasuu) CKaJIbHBIX (CBSI3HBIX) KOPEHHBIX TOpo. Takon
pasMbIB MOXET OCYIIECTBISTHCS TONBKO B YCIOBUSX
JIOKAJIBHOTO MJTH 00IIEro ieHIinTa pycioo0pa3yronmx
HAHOCOB, KOTJIa OT/IENIbHBIC yYaCTKH KOPEHHOTO JTHUIIA
pEYHOM TOJTHHBI OOHAXKAIOTCS M MOTYT OBITH Pa3MBITHI
(aOpaaupoBaHbI).

Jlnist omHcaHus IEPBOTO THITA PACX0/la HAHOCOB
uMeeTcs OONbIIOE KOMYECTBO SMITUPUIECKUX U MTONY-
sMnHupuIeckux hopmys. byneM ucmonbp30BaTh XOpOIIO
3apeKoMeH 1oBaBIyto cedst popmyny K.B. I'pummanu-
Ha [1972]:

2

U (U_Ucr)D’

=k ——
qé U

cr

(15)

rae U — ckopocTh Tedenust, U, — KpUTHYECKAs CKO-
pOCTh Hadasa pasmbiBa dacTull auamerpom D. Ilpu
HCCIICI0OBAaHMH U3MEHEHUH penbeda meaecoodpasHo 3a-
nucaTh Ky0 CKOPOCTH IOTOKa C ITOMOIIBIO (DOpMYITBI
[ITe3u uepe3 ykI0H CBOOOIHOM MOBEPXHOCTH IMTOTOKA S,
IyOuHY d ¥ yIenbHBIH pacxoll BOJbI g:

U’ —UC?Sd = C248, (16)

rae C — koadduiment B dpopmyne Llesu. Ipu ocpen-
HEHHH 10 JUTHHE CUCTEM ILIec-TiepeKaT YKIOH cBOOO/I-
HOM MOBEPXHOCTH Oy[eT paBEeH OTPULIATEIILHOMY I'pa-
JUCHTY OCPEAHEHHBIX OTMETOK JIHA I10 JJIMHE pyciia

(17)

Tornma ypaBuenue (14) mns cpemHeil CKOpocTH Bpe3a-
HUA PCKU 3alIMIICTCA B BUJIC

t
1 rlo 0z
Vo= | | =|a, = |+gq, |dt.
e — ) Gx[ - Gx] o (18)

fv-1)
HepeMeHHaﬂ 110 JJIMHE peKI/I BCIIMYMHA acr BKJIHO-

4acT XapaKTCPHUCTHUKU IMMOTOKAa N COCTaBa HAHOCOB!:

a, = k(U_—gj”)Cqu.

(19)

Kax Bugno u3 (18) u (19), npsmoit 3aBucUMOCTH
MKy CKOPOCTBIO BpPE3aHUs U CKOPOCTHIO TEKTOHIYEC-
KUX JBIKECHUN HET. TEKTOHNYECKUE YCIOBHSI BIMSIOT Ha
COCTaB PycI000pa3yIoMX HAHOCOB U Ha YKJIOH PEKH, HO
TONBKO ornocpenoBanHo. Kpome Toro, B dpopmyny (18)
BXOJIMT HE COOCTBEHHO YKJIOH PEKH, & €ro N3MEHEHHUE 110
JUTHHE, TO €CTh KPUBH3HA TIPOIOIBHOrO poduiist. B ciry-
Yae BBIITYKIIOTO MPOQUIIS TPOUCXOUT BPE3aHHE PEKH, &
B CJIydae BOTHYTOTO — aKKyMyJsiliusi HaHocoB. O4eBu/-
HO, 4T0 (popMa IPOJIOIBLHOTO PO IS PEKH HE 3aBUCUT
OT CKOPOCTH TEKTOHUYECKUX ABkeHni. Harmpumep, npu
TepecedeHNH PEKOil BO3IBIMAOIINXCS XPeOTOB B aHTe-
LIEIEHTHON JOJTMHE BBIIIE TT0 TEUEHHUIO OCH Xpe0Ta Mpo-
JIOJTLHBIN MTPO(UIT PEKH BOTHYTBHIM, ¥ B YCJIOBHSIX TEKTO-
HUYECKOTO ITOAHSATHSA TPOUCXOIUT aKKYMYJIALIMS HAHOCOB
B obacTtu moanopa. Hrke 1o TedyeHuro ot ocu xpedTa
MIPU TeX Ke CKOPOCTAX TEKTOHMUECKOTO MOAHATHUS MPO-
JONBHBIN MTPOQUITH PEKU BBITYKIIBINA, U HIET Bpe3aHne
pycia [MatseeB ¢ coaBt., 1992].

Bropoii Thn pacxona HaHOCOB MCCIIEAOBAaH XYyXKe.
Ecnmu mcxoauth U3 TOro, 4TO0 OH (OPMHUPYETCS MyTEM
abpa3nu KOPEHHBIX ITOPOJI BICKOMBIMU HAHOCAMH, CKO-
POCTH CHUKEHUSI OTMETOK JTHA Oy/JIeT P OMOpIHOHaIb-
Ha pacxoly TaKWX HAHOCOB ¢ ydeToM kod(dduimenta
abpasuu k :

1
Ve =—

Iy =tna)

t
r Oz
J. (kaacr a) +q, |dt. (20)

(5-1)

dopmyna Takoro Buaa Obula MOMy4eHA MPU pac-
CMOTPEHHH SPO3UH CBAZHBIX IpyHTOB. Kak oTmMeuanocs,
Takoil TuN (opMHUPOBAaHUS pacxona HAHOCOB Peansy-
ercsi B YCJIOBUSX JepUIINTa HAHOCOB BO BPEMsI MOIII-
HBIX [1aBOJIKOB, KOT/Ia B TUIECaX OOHAXKAIOTCS U Pa3Mbl-
BaIOTCSl KOPEHHBIE NOPOAbl. Takoi pa3MbIB 1OCTATOY-
HO YacTO MPOUCXOIUT B TOPHBIX peKax, HO HaOonaercs
Y B PaBHUHHBIX peKax, U Ja)Ke B pyKaBax PEeUHbIX JEIBT
[Huxwuss Bonra, 2002].

BennunHa nocrymieHus: HAHOCOB CO CKJIIOHOB Ha
CAMHHUILY TUIOMIANN PYCia g, OTPENCIACTCS XapakKTe-
POM CKJIOHOBBIX IIPOIIECCOB, JUISI KOTOPBIX BaYKHBI )Op-
Ma CKJIOHA, €r0 CPEOHUH YKIIOH, MOIIHOCTb U COCTAB
OTJIO’KEHUH, YCIOBUA YBIAXHEHHOCTH U 11p. CKOpOCTh
TEKTOHMYECKHUX ABM)KEHUN U 371€Ch MOXET MPOSBIIATH-
Csl TOJIbKO KOCBEHHO.

IIpumep pacuera 3B0/TIOIMH TIPOJOJILHOIO NIPOdH-
Ji pekd. J{71s1 WUUTIoCTpaluy BbILIECKa3aHHOTO IIPOBe-
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JICHBI YIIPOIIICHHBIE PACYEThl U3MEHEHHS TIPOJIOITBHOTO
npoduiIs peKu BO BPEMEHH MTPH OJJHOBPEMEHHOM JIcii -
CTBUH 3K30TCHHBIX M 9HJJOTEHHBIX MporeccoB. OcHO-
Bo siBHiics puc. 28 u3 kuuru E.E. Munanosckoro
[1968], Ha KOTOPOM MMOKa3aHa MOAHATAS BEPXHEIIIH-
OILIEHOBAs MOBEPXHOCTh BHIPABHUBAHUS HA y4acCTKe
nonmunbl p. Tepek or Bnagukaskaza no KpectoBcko-
ro nepesana. [lo BeicoTaM 3T0M MOBepXHOCTH Z (yC-
JIOBHO MPHUHSAT €€ BO3pacT 3,6 MIIH JIET) 3aJaHbI CKO-
pPOCTH TEKTOHHYECKUX JIBHIKEHUH, I IPOCTOTHI He-
W3MEHHBIE BO BPEMEHH, W MPOBEIEH pacydeT Io
dbopmyiie (2). IameHnenue pacxoja HAaHOCOB IO JIJIU-
HE PeKu BhIUHCIsIoch o Gopmyne (20). Bennuuna
a, IPUHUMAIIACh IIPONOPIMOHAILHOM IJIOIIAN BOIO-
coopa. Kosppuuuent k , Takxke 1us MPOCTOTHI pac-
YeTOB HEM3MEHHBIH BO BPEMEHH, KanOpoBascs Ta-
KuM 00pa3oM, 9YTOOBI pacCUMTaHHBIM KOHEUYHBIH MPO-

Z,M A

3000
5 NONOXEHWE NOAHATHIX
500 npogoneHeIX Npoduner pycna
2000
1500
1000

0 10 20 30

KM oT BnagukaBkasa

Z, M b

JOJBHBIA MPOPUITH PEKH COOTBETCTBOBAJ COBPEMEH-
HOMY HaTypHOMY. [[J1s1 HECKONBKHUX BPEMEHHBIX Cpe-
30B PACCUYUTAHBI MOJOKEHUS TOTHATHIX MTPOIOIBHBIX
npoduieit peku (puc. A). [locTpoeHHbIE 3aBUCUMO-
CTH MEXJIy BO3pacTOM IMOAHITOTO MPOAOJIBHOIO
npoduis (Teppackl) U aOCOTIOTHBIMA OTMETKaMH I10-
BepxHOCTH Z (puc. b) 11 pa3HbIX y4acTKOB pedHOM
nonvHel (BapuaHT rpadukos Kpurepa [1963]) xapak-
TEPU3YIOTCSL SIBHO BBIPAXXKCHHOW HEJIMHEHHOCTBHIO.
XOTsl IPUBEAECHHBIN pacyeT BBIIIOJIHEH IPU NIPEAEIb-
HOM YTIPOIIEHHUH peaibHOM ropasmao 0ojee CIoKHOM
KapTUHBI, HEIMHEMHOCTh TAKUX CBA3EH PU HEU3MEH-
HOM BO BpPEMEHH CKOPOCTH TEKTOHMYECKOT'O MOIHS-
THS U KIMMAaTHYECKUX XapaKTePUCTUK YKa3bIBaeT Ha
HEBO3MOYKHOCTH orpezieneHus nuddepeHmpoBaHHbIX
CKOpOCTEH TEKTOHWYECKOTO MOAHATHS 10 MOpdoIo-
TUU Teppac Bpe3aHwusl.

—_ NOAHATaA NOBEPXHOCTb
BblpaBHMUBaHUA

< COBPEMEHHBIN MPOAOMBbHbIN
npogounre pycna

40 50 60 70

2500 %0
-7 A 60

e @ == O =
2000 R s

0
0 0.7 1.4

KM oT BnagwnkaBkasa

22 29 3.6

BoapacT nogHsaTOro NpoAosbHoOro npoduns pycna, MiaH net

Pe3yJ'IBTaTBI YIPOUICHHBIX PAaCu€TOB U3MEHCHM S IIPOAOJIBHOIO l'[pO(bI/I.]'ISI PEKHU BO BPEMCHHU IIPU OAHOBPEMECHHOM ﬂeﬁCTBHH OK30ICHHBIX U
OHJOTCHHBIX IPOLECCOB. TlosicHeHUsI CM. B TEKCTE

Results of simplified calculation of the temporal changes of river longitudinal profile under simultaneous action of exogenous and
endogenous processes. See comments in the text
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Curyyaii paBeHCTBa MHTEHCHBHOCTH Bpe3aHUS peK
U UHTEHCHBHOCTH TEKTOHHYECKOro moausatus. Enun-
CTBEHHBI BapHaHT, KOIJ]a MOXXHO OLIEHUTH CKOPOCTH
TEeKTOHMYECKHX JIBKEHUH TI0 BEICOTaM Teppac Bpe3a-
HUSI, OTO CITy4ail HEeM3MEHHBIX BO BpEMEHH a0CONFOTHBIX
OTMETOK JHa pycia z,(f). Torna cpeanue ckopoctu Bpe-
3aHUS Pyclla PaBHBI CPEINHUM CKOPOCTSIM TEKTOHHYEC-
KOT'O TIOTHSTHS 32 TOT e MHTEPBaJl BpEMEHU. AKTyallb-
Has CKOPOCTh BpPE3aHHsA MOXET ObITh U OOJIBbIIIE aKTy-
aJTbHOW CKOPOCTH TEKTOHHYECKOTO TOIHSTHS, HO B
CpelHeM OHU OYAyT paBHBI, TaK KaK 110 JJOCTH)KEHUH OT-
METKH Z(f) BPE3aHUE MO ONPEIETIECHUIO PEKPAILAETCS.

Ecnu B ypaBHenuu (10) BMecTO BeTHYHUHBI Bpe3a-

Iy

V..dt

HUA Bp3
f(n-1)

3a Bpems f,, — f,, | IIOICTaBUTh BEINYN-

v

{(n-1)

HY TCKTOHHYCCKOI'O ITOAHATHA 3a TOT XK€ IIC-

pHOI BPEMEHH, TO MOIYYHM CPETHIOI0 CKOPOCTH TEK-

TOHUYCCKOI'O ITOAHATHUSA 110 OTHOCUTCIIbHBIM BBICOTAM
Teppac Bpe3aHHsL:

Iy
Vdt =z, (n-1) = Ziew — ht(N_l) +h, . 1)
{(n-1)
Ananornunoe usMeHnenue dopmynsl (11) maer
CPEIHIOI0 CKOPOCTh TEKTOHWYECKOTO TIOAHSATHUS Ha OC-
HOBaHUU a0COIIOTHON BBICOTHI N-i TeppachI:

T
J.th = ZterN(T)_Zto (tO)_ htN .

ir

(22)

B npupoze BapuaHT NpakTHYECKH HEU3MEHHOTO BO
BpEMEHH TOJI0KEHHS MPOAOIBHOTr0 Mo pycia B
OCHOBHOM DEAJIN3yeTCs B aHTELEICHTHBIX JOJIMHAX B
HU30BBSIX KPYMHBIX pek. Hampumep, 370 p. Jlena B mpe-
nenax «JIeHckoli TpyObI» Mpu nepecedeHuu BepxosiHe-
Koro xpebta, p. SlHa mpu nepeceuenun Kymapckoro
xpebra. B oboux cimydasx 6a3zucoM 3pO3UM CIYKHUT
yposenb CeBepHoro JlemoBuToro okeana, Mexay Oe-
PEroM KOTOPOTO U BBIXOJOM U3 AHTELEACHTHBIX JOJIMH
PpAacIONOKEHBI TUIOCKUE JISTBTOBEIC U MIeTb(OBbIEC PaB-
HUHBI. Pe3oHHO MMpEAINOJI0XKNUTD, UTO IIPOAOJIBHBIC ITPO-
(¢ur 00erX PeK B OCEBBIX YACTAX Ha3BaHHBIX XpPEeOTOB
OCTaBaJIMCh BCE ITO BpeMs Ha OIHM3KMX oTMeTKax. Ha
KaXXI0M M3 3TUX Y4aCTKOB MOIHHBII71 IIOTOK IIpOIujInBa-

eT JIOJMHY B CPABHUTENHHO JIETKO Pa3MBIBAEMBIX IMO-
ponax (GIUIIEBOro KOMIJIEKCa, TaK YTO YCIOBUE HEU3-
MEHHOCTH OTMETOK HayaJIbHOTO MPOIOIBHOTO Mpodu-
JIS. BBITIOJHAETCS JUTsI BCETO MEPHOJIa Pa3BUTHS ITHX
yuacTkoB JonuH. O0e pekn XapaKTepu3yroTCs TaBojI-
KOBBIM PEKHMMOM CTOKa BOCTOYHOCHOHPCKOIO THIIA;
Pa3MBbIB KOPEHHBIX MOPOI B TJIECAX IPOUCXOJUT AOCTa-
TOYHO 4acTo. B 3THx ycinoBusax Mopdhooruieckuii aHa-
JIU3 J1aeT He TOJIBKO CPEeIHHE CKOPOCTH 3a BCE BpeMsd
TEKTOHUYECKOTO TIOJHSITHS, HO M TIO3BOJISIET OIICHUTH UX
g depeHIMpPOBaHHO TS BCEX Teppac Bpe3aHus (IpH
W3BECTHOM BpPEMEHHU MX 00pazoBaHus). IMEHHO 3TOT
ciy4aii paccmarpuBanu H.M. Makkaees [1971] u, st
Oonee obmeit 3amauun, A.C. JleBnapuanu [196706].

BriBoabI:

— muddepeHInanbHbIi METO/I, BBEICHHBINH B I'e0-
Mopdosoruto B. [IeHKOM, SIBISETCS MOILIHBIM CpEIl-
CTBOM HCCJICZIOBaHUS TIPOIIECCOB (DOPMUPOBAHUS PElTb-
eda 3eMHOM MOBEPXHOCTU. B 4acTHOCTH, OH ITO3BOJISET
YCTaHOBUTH BO3MOKHOCTH IIPUMEHEHHU T MOpdoIioruyec-
KOTO aHaju3a (T. €. BOCCTaHOBJICHUS UCTOPUH TEKTOHH-
YECKUX JBIDKCHUHN IMyTeM UCCIICIOBAHUS COBPEMEHHOTO
penbeda MECTHOCTH ) IIPY U3yYECHUH PEUHBIX JIOJIHUH;

—MOp(hOIOTrUUECKHUI aHAITU3 SIBJISICTCS H3IUITHUM
MIpY OIIEHKE MHTEHCUBHOCTH COBPEMEHHBIX TEKTOHU-
YeCKHUX JBUKEHUM, TOCKONIBKY JJIS €ro peain3alii He-
00XOIMMO TIPOBECTH 3Ty OIICHKY HE3aBHCUMBIMH Me-
TOJAMH;

— IIpH HAJIMYWU B PEYHOU JTOJIMHE TaTHPOBAHHBIX
Teppac BpPE3aHUS C W3BECTHBIMH BHICOTAMH MOKHO
OLIEHUTh CKOPOCTH BpE€3aHHUA, T. €. JICMCTBHE 3K30TEeH-
HBIX TMPOIECCOB, MU (HEPEHITUPOBAHHO BO BPEMEHH.
XapaKTepuCTUKN TEKTOHUYECKOTO MOJHATHS, T. €. JeH-
CTBHE HJIOT €HHBIX MPOILIECCOB, OIPEAEIISIOTCS TP 3TOM
TOJHKO KOCBEHHO;

— CKOPOCTb TEKTOHUYECKOTO MOTHATHS B T€0JI0TH-
YEeCKOM TPOIIIOM OIpeeNsaeTcs 10 BBICOTE M BO3pac-
Ty Ha4aJbHOM ITOBEPXHOCTU BHIPABHUBAHMSI, HO TOJIEKO
B CpEIHEM JUISl BCEro MepHoAa Bpe3aHus U MpH yCIIo-
BHH, YTO IOCTOBEPHO U3BECTHO O IIPOUCXOMUBIIEM UMEH-
HO BOCXOJISIIIIEM pa3BUTHE penbeda;

— nmud dhepeHnrpoBaHHOE ONpeeNieHne CKOPOCTer
TEKTOHUYECKOTO MOTHATHS 110 MHPOPMAIIMH O BBICOTAX
¥ BO3pacTe Teppac Bpe3aHHs BO3MOXKHO B YaCTHOM
cllydyae paBeHCTBAa MHTEHCUBHOCTH IMPOSBIIEHUS 3K30-
TeHHBIX U 3HJOTEHHBIX MTPOIIECCOB B CPEIHEM 3a MEpH-
OJIbl MEXIly 00pa3oBaHUEM COXPaHHUBIIMXCS Teppac.
Taxue ycinoBUst MOTYT CKJIAIBIBATHCS B HU30BBSX KPYTI-
HBIX PEK, MePEeceKaroNuX JOKAIBHBIC MOTHATHS B aH-
TEIEJICHTHBIX JOIMHAX.

bnazooapnocmu. Pabota BbINONHEHA 110 TeMe «DBOIIONNS U TpaHC(HOPMAIUS 3PO3NOHHO-PYCIOBBIX CHC-
TEM B YCIIOBHSIX U3MEHEHHsI IPUPOIHOM Cpebl M aHTPOITOTeHHBIX Harpy30k (I'3)».
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A.Yu. Sidorchuk!

FORMATION OF TERRACE COMPLEX IN A RIVER VALLEY:
AN ATTEMPT OF MORPHOLOGICAL ANALYSIS

Walther Penck formulated the concept of morphological analysis as a procedure of deducing the
course and development of crustal movements from the exogenous processes and the morphological features.
To implement it a differential method was introduced into geomorphology. It allows considering the
simultaneous action of both exogenous and endogenous processes on relief formation. The basic differential
equation for the investigation of these processes is the Exner’s equation of deformation, written with an
additional term to account for the tectonic movements. The use of the equation of deformation makes it
possible to determine the potential of the morphological analysis for the investigation of river valleys.
Thus, the morphological analysis seems unnecessary in assessing the intensity of modern tectonic
movements. The rates of river incision, i.e. the effect of exogenous processes, could be differentiated over
time if there are dated terraces of incision with known heights in a river valley. In this case the characteristics
of tectonic uplift, i.e. the action of endogenous forces, could be judged indirectly. The intensity of tectonic
uplift in the geological past is determined by the height and age of the initial surface, but only integrally, in
terms of the average rate of uplift for the entire period of river bed incision. A differentiated estimation of
tectonic uplift rates from the information on altitudes and age of individual terraces of incision is only
possible for the periods between the formation of now-existing terraces in case of the equal intensity of
exogenous and endogenous processes.

Key words: differential method, equation of deformation, terraces of incision, tectonic uplift rates,
river incision rates
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